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PURPOSE: A polycrystalline silicon thin film for a TFKThin Filnv 
Transistor) and a device using the same are provided to be 
capable ot determining the optimum condition of the TFT by using 
a probability equation. 

CONSTITUTION: A probability 'P' capable of including the 
maximum number of primary grain boundaries in an active channel 
region of a TFT, is expressed as an equation T, hereunder. At this 
time, the value of the probability 'P' has 0-1 except lor the value of 
0.5. The equation T is expressed as P= "(D-(IMmax-l) 

×Gs)/Gs.' , Hereupon, the *D' means 'Lcos&thgr: + 

Wsin&thgr;'. Hereupon, the V means the length of the active channel region of the TFT, the 'W means the w.dth of the 
active channel region of the TFT, the 'Nmax' means the maximum number of primary grain boundaries capable of being 
included in the active channel region having the length V and the width 'W, the 'Gs' means the size of grain, and the 
'&thgr;' means the angle of the primary grain boundary against the vertical direction of the active channel region. 
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(54) W B«*l^iH-§- 4^3 4^ «W « 4-8-tW«M^ 



7 <j ^ 7 dMl£) TFTel °3\Z]H *H\3 ^ <4H i^l «H- P7> ^ 13. £«S)fe 5iir #3 s\~ TF 

T-g- 41^ ^el^ «W<L2. ^71 P7]- 0.571- ol-ul c}^^ ^el^ «4E1- ^ o]§ o|.g-?} clal-ol^i- *il^t°-£*l 3<H 
A d°l -f-t"^ TFT £}h\ 0 )^ afl^ ^ °Xt^. 

\M 1] 

P = (D - (Nmax -1) xGs)/Gs 
a\7\o\]A], 

D = L cos 6 + W sin 0 , L-8- TFT21 9- *U^2] 7 i°), Wfe TFT^l ^3 ji *H<j3 2l a. Nmaxfe 7_]o| l, AoJ w 
oj TFT2 j ojjeid cg^ ^0,] oj- nel-oiDjel ^cfl^, Gsfe 1311 H7|. e TFTS] 



li. 6a 



£ lafe 333 371 Gs ^ ^Eja aflg ^Lxwl cflsM x]^^ol tJ^^ ^t))^ 2°J TFT^l 7^ 
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•4j?) cj^-g- £^o|ji, £ ibfe al«3al*I ^TflSl 3°] TFT 2] 7H^^°J £*l# 

£ 2a ?! £ 2bfe f'SII 7)-£o|| itfef SLS ^^^^o)| e}5|-4 3^ <y^ H7 ) 7 ^ g. ^3 ae)|<U£- TFT 2] 

*H^2| TBSf^^l ^* £43 £^o)cj.. 

£ 3a MM £ 3cfe E 4« f 1 ^ 7l#o)l 44 ^2:^ TFT 2] °-!!4ft- *11£4 71)5**1 °l £«lojc}. 
S ^)7||2| -t4TFT4 4*HI 4eV «&43 ^ Srt-l-g- 44Mlfe 7))af£o)i4. 

£ 5a S £ 5cfe TFT a) °-»E|ft *H<i MH ±^/Hzfl°! ^*<44 33 H ^ 7 ||# ^3 

°l-8-l> TFT ^£4 7|lsf5)o) ^£o| 3i £ 5b ^. TFT4 f-7)- Sjsj£o|cf. 

£ 6a ?! £ 6bfe «. *))*! <gs> MW ±i/H3)<y ^4 ^$7] <yu}*»<y ^AH 413 

a)&-g-'°l-8-« TFT 2) =?-z,o\\ oio]Ai, 4Ml^ 3ife 4Ml^ -1 7«4 ?_4<>Me| 3 71)7]- <s«e]h MH 

43£<244. 

£ 7a ?! £ 7cfe TFT2| <?!!4ft <3*| MH ±^/HiN|°] #$4 3 44 4£r 41$ -fie]?-* 

-8-* TFT 44M)fe 7fls^^o] i5^£o]jl. £ 7bfe ^7] TFT4 #7^ S).?.£o]cf. 

£ 8a ?! £ 8bfe ^tl ft <3 3 MH ii/£!fl°J ##4 ^*J3 ^7fl# 433 *}sl£-§- °l-g-$ TF 

T *W4. SlMKf ffife 3M|^ -1 7fl2l «eM°l3l 133 7 <MI4 «!4«i sfl^ 03* t(H EtfH SHI* t^J- 

i\7] sftQ £^o|cf. 

£ 9a. £ 9b M14 £ 11a, £ llbfe £ 44 P4 Q&2J 4 ft Jio^fe £>£44. 



•il •.' : 



^ t^-S- TFT°11 ^ °1» 4-8-3 ^H^l ^3 ^^.5.4. ci^ ^sMIfe ^ $ 

% Hf*°l 3$ 7T*lS)-€ ^el§ ^efl°Ji- ^fe TFT -8- 41^ ^^1^ ?! cfl^ u^d|^. 
Hi« TFT# 4-8-*l-fe- clHf°)^<H) 5! 0 14. 

lyclS-l- ol-g-tg- TFT(Thin Film Transistor) ^1^4. "A*}* ^^(active channel) «3 ^ MH] X^S]fe uf^ 
^ ^el^Sl 333 €-^llsr^ ^4 7 r S(dangling bonds) ^ ^}§> ^3W(eleclrie charge car 

rierH MlSH H e 3(trap)o.S ^^-5 r fe ^^-5. 2>^^ o^cf. 

"4eH. l^^S) 517], H7| f-^- ^^(Vth). ^ej^l ^A>( su bthreshold slope). 

-r£ °1 -S-£(charge carrier mobility), -x^ # ^-(leakage current), ?! clufol^ <£^<>$ (device stability) f-4 
TFT ^'cMl £fe ?i^2l o.a # ^ Sl-g-^ TFT-f- «>l-8-* «?ElS o|ea}i c|^§eflo|( 

active matrix display) 7)^ l^^S) ^xlofl n^el-A^s. TFT4 5<a^<Hl£ *l«g^o] # -t 

o|»H. t)^.# e flol clwHiAj 7l# ^1<H] TFT 2] ««Eltl <$q vfloi] i£^Slfe *11^1°J ^^j^ 7^1(01^, ' 
He r °Hal (primary)' ^t4)5| ^j^)2l l^^fij H7|, ^1^-^ ^ z| E e . ^E|« *Hl2) 4 J ti(dimension 

K^°1(L). #(W))4 tfo] 4 TFT21 ^s]<Hl 44 ^7^4 ^ 5l4(£ la ?! £ lb). 

£ la ?! £ lb«Hl44 ^4. 4^% 3.7) Gs. ^H"d 4^1(dimension) L xw. ?1 *<4 ?J 4£ 9 <Hl ufl4H ^ 

ft <8*W iD-^ ^ safe 'H4oH4' ^7114 4cfl 34|4 ^# Nmax4 ^ 1, ^ TFT 
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7|4 £ fe ^i#e1|o] C|u}o|i o^x)oi| ^B} ofl^tt *fl^ <g<* ^oq £4*lfe '*S.\°\v]?.r £3 3 37i]2l 4fe 

Nmax(£ laS] 4f 3?fl) i&fe Nmax -US. lbS] 3-f 2?1|)7H7> 1 5Jo]cj, TFT o)| tflsH NmaxS] 'H4°M 
4 -3^3 3*1121 44 h. 4^ 244 «H 7}*j tft ^4 a <M 4^ 4 514. **. 4 

742] TFT7 j. £<ij# -o} 333 3 7^ £ fe 5J0I g-g-^a ^o^Ajo] -f*r4 c]4°l^-§ <>J.g- 514. 

44 Nmax 7fls) 'S.^o]d\i\' TgTflfi] ^f- £44fe TFT2] ^4 Nmax -l7fls] 'F^W 4^ fi 3*1 4 

44 £44fe TFTS] 44 44444. TFT 714 Sfe 4^felM 44°1^ 4°fl 5lfe TFT 4^ 4 #o\\*\ 
44 4l! H -Cl4 3t11 °H44 -r 514. 

°H1 cflSH. SLS(Sequential Lateral Solidification) ^34 7j£4 o|^.«H 7 |4 4°fl 41^ £fe 4334 <U4 
7^ >|cfl *|e]£ ;22l]9j(large silicon grain)-!- *s^4 *r 5l^-^(i 2a ^ H 2b). ol# 4-fr*M TFT4 'H4451-& 
4 44-g *Je|so. s ^|^^_ TFT e} ^4 -B-aV^t). ^.g. oj.g. ^ 51 fe 0.5. iLji£]ji 514. 

aeJ4, <*e)h oiie^ c|^l-efl<>1» a)14s>7| ^sflAife <= 44»1(driver)4 #± «H*l(pixel array)* *H4 44-fr 
TFT7 r *H45|°14 $4. 

oIlS 44 SVGAS altfS* 4fe 3 El tt ^^tiHlolsj cflgf 10047fl2| #±7} 444*14 °» 

3 IE a] £*KLiquid Crystal Display: LCD)4 34 4 4£°flfe lTflsj TFT4 m?:9.44 4M 44 f-g-ft 
clif-EfloK oflf. 4^, 0.7] ^711 £4)°flfe 34£ 27fl o|^Sl TFT7|- l^Tfl €4. 

444. 1004 tH EHfe 200 4 711 4^4 TFT 4421 *fl^ 5j^ofl4 1)34 £42) 1334 1134 tttfAS. 

3 44 3 *H44t: 2£ 44444. 

oil- 4444 tf'SA Sfc PCT 4*1] 4*1 WO 97/45827;£°114 7fl4^ ti\a± ^o], u)^^ ^e)§# PECVD, LPCV 
D S c .tt ^sHE-l^!^^ ^sh^ ^ SLS 7|#S. S«l 7l% u]^^ ^e]^^- -gaj^os. ««:*r?|i-K 

Ajaj <^««V^. l^Sl-Sf^ 7l^ol 7HA1510] 514(£ 2a 3 £ 2b #£). 

tfejj oj^ « A | f n X-^ m si\ *>^-g- 4fe °JiEl« '11^ «l*r^ a-fr «8^<>|cf. SLS 7l$ofl*l 

4-8-o-rfe eflo]*l U fi7l(laser beam size)fe- cfl§f t mm x^^j mmS.4 7)?}- ^Vo| x^sfl cg« gc- *\q cg^^ U | 
l^Sr*r7| ^^=s|5.a Bll^l^ B J £fe ^Eflol^l(stage)2l (stepping) « 4=1 HlKshif 

ting)<>] ^JISM. °l «H eflolx^o] 3:A>£)fe <^^7_V21 nl^^e)-ol(misalign)o] e^sl-Tll 44^1. TFT 

21 oJj&lit ^H^ x^-sife 'HeJ-oHeT ^Tflsl ^fe ^e|-^7fl sH. ^i^ll 7|« ^ EEte ^\o\»\ <g 

^. Sf± 1 "33 MIS) TFTfe oll^-t --r 4711 €4. »|el«- OJ iEl- a - »MH^i ^U-fefl°l 

clHH^* -?«5r-irf1] 5a*H*1 «*-^*-8r 514. 

E*. "1-^ 7.I16.177. 391^14^ SLS 1^2}- 7l#-|- «>l-8-*H ^tfl °J4 ^^1^ ail|°J(large silicon grain)-& 
^^*>oj ^e}olB)al- uil^l* i^-1+LCD cl«}°l^-8- TFT ^114^1 «jej». SLS l^S}- ^^^1 ^4 

°1 ^4 € 4' 5 cr 0 ll 3)SH ^^?r ^-f =d*> ^4°) (electric charge carrier) tfl* 4^^ ^TflS] ufle| 

<H(barrier) S.47 r ^±7)- s|b!(s. 3a). 444. 4e)^°H iH^7>^TFT 4 A ^# ^1- Slfe 4"4 ^tlt 1 - 

4*o l 4 4^°1 90 0 4 ^ -T- TFT ^-^o] -7|)&1<H (electric charge carrier)^ S^^g. x^g). 

7;j7||7V ^^4711 sl^. TFT 4^°1 37)1 ^«F€4(£ 3b). 

{Ja(£. u1)es).a, difjiio] ^^J-A] 31 ^.(driver circuit) M14 TFT 4 4i ^ TFTfe <U4 

*liL5- 90 0 2) 4H# 4^ 7^^. 7 f 9jt o] nfl, 4 TFT^l ^-^t H7fl ^*H44 tt^-^ 4. TFT 4 ^ 
t4 A l7l7l ^«D4ir aj^- « o v^ofl tfl^v ojjt)a_ *flvg oj^o^ Uq v^^. 30 o ^ 60 o ^ 7 \%o]x\ 

7l| «I4*£-S^ 3°J^# $4*14 44(H 3c). 

3E)«4. °1 4$ 34 SLS 144 7l#°fl sjsfi ^^slfe 37lsl l^^t ol-g-4^3-4. ^1^^4 ^ 3fl 

4 ^eIja oj^ uH<hi 5.44 4f-°l 444. TFT 4 4^ *H# o^^l^lfe- ^1^4 -t 8i^r 

^^iisfTll 44fe S-^«o| 5a 4. 



■•! • • •-••! 1 •' .• '! -I- <H 

^^a^ 44 7^0. g-^i^^- «fl^sV7] fl«H 4#4 5j*-S.4. 4 t^<Hl4fe 1^ A j4 44"1 «M 
^4 -aaiS aeil44 «144 TFT ^144 4^iL ^3 M14 *11*i4 4^^ ^7fl4 44 its 4 

51 fe 44 f 71144 -r 4fe 4^! 4 4^44. ciiteflo]" £ ^ ^ 7|4<H1 *«44fe TFT2] tel^oj b-a^ 
21 t?1K<4 o(1444 4^. 4^4 TFT^°J^4 44°1. 44^ ^el§ 7)* ^4 4^4 a)a)s| 37I 



BEST AVAILABLE COPY 



. TFT *13H oj.e|h iH ^oj 3* sV^-g: ^ fl^ 433 44 ^ °l# 4*SH <>.« 

Ej a °AFi^ TFT-& cMol^f. 



ft t^ft tf7]# ft*i# *Mj«M ?1bH.^ U^ft 

E4°Me| $n$\ 4cHt4TFT2] ^e1« <$q tJH *frf- P4 *M ^ is. £<BsH. A <M t 

l-o] 0.57V o|ui £^io S TFT-i- 413 ^e]£ ^q-g- *fl^£4. 

1*1 1] 

P = (D - (Nmax -1) xGsVGs 

o|/|o||Ai, 

D = L cos e + W sin 9 

Lft TFT 2) ^£)i J . *fl L |2| 7 J°1, WfeTFTSj °»E]ti sfl^^ -a. 

Nmaxfe 7^ rt | L> J£o) W <y TFT2] ^ <$q iflofl £^ ^ flfe F^ 0 !^ 13%) ^a] i]cfl-t. 

Gs^r 37|, 

e te TFT *||^ ##sl ^3} #qH cflsH H4°H3 133 3*14 7)-£-°\z\ z}i«- 44hH4. 
ft *«3£ 

TFT 2] zjojyf 13^ ^^nfl?l o. S S ). fe TFT-g- 44t *1l^#4. 

Eef«He) 133 3 7 fl2| 2)tfl-t# SlW TFT 7l*s| 4jEj a *fl£ <g<*<^ 3.4 u o v^ej -^iy H7 |o|| cfls)- 

^ I3<y $n)e\ -i7fls| 13^1 7\z\mr « .4^3 7He}s] u]f-£ 44<-fl°) *M. 1M ifrf 

o| 0.57} o}\\ ^.g. 4&TFT-8- 413 ^21^ 44-§- 

a. y>cg o. 

ft 2|sH 413 1=1^ 44£ 4-8-*}^ 2«El« o|5^i TFT-& o)-g-tb 5)-§ 1^5. 4rr 

°I4, ft SH* 'lift?}- s.'ti-i- #2:*W 3-41*1 

ni)H^^ cj^-fEflol-g. TFT *I143 TFT ^3°)| 33, #cfl^ 4*|fc. 413 ^e|S2l 

13'H 0 I TFT ^-3 #3"§- HH ff*li}s]fe 3ft, fr^V H7]5. o]«H. "a^l 1 - ^ %l ^oHfe 

H 7H^j ^7j)7} Mj-^^Cf. 

ft •7J^%| H7|-a} ^ft S}o]-i ^ ojfe ^7^1 a} 0 |s) Tlejf- ^SH, <^HI «3 

%} 7^]o| 7l3|ej.jl ^sjftcf. 

I'SH T^Til?!- °»e|h ^^(active channel) tflofl u% TFT ^-^^1 *l«i8 3|?! <3$-§- -rfe- tJ^^ ^ 

7i], -5-, ^E|w 1>^2l ^«Jofl cfl^V ^7)12) 7li-^^ -45 ° < 9 « 45 ° °J 1 

^7i|2l ^ o uai^ ^fij ^A jA) ^^j ^^s] ^2 oj*H -T- Sife aflo] gcf. 

EtlK ^ft sis. 7|^v ^fe q±t^l<>iYi ^11451^ TFT «iE)H ^fl^ vflofl 'Ke}oHcl' ^^1 

21 -r-t 1^^21 H7|. «*^. °JiEl« Ml^Sl ^ 5a^(£ 4), 44*1, ^ll^Slfe TFT ^ c|.'-.# 

2flo^ ^A^o] 1:5^3} Tfl SlTlL}. AjxH ^^o] ^Tfl JfJCj-. 
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<o -Ml =1 



C-\J\J<J UV**rO*-C/£_ 



£ -^oll^fe- a enlarge silicon grain)* °!*# TFT 7]# TFT ^ 2*H* 4<cr*> 

--r Slfc 'Eer°H el(primary)' 1*3 3 33l2j 3 eg ^ Nmax4 c^t^H". 3)3. 7 |# flofl ow^a Aflvg 

^(active channel region) OH] 3.^-1 41 'P' « Nmax -1 ?fl7> Sri- 'Q'» al^rfe ^M* *542i-° 

4 'r*!* °I*«H TFT afl4 3 «?4fi. c|4°l^(active display device) ^t^-^l A-?£|-t 

TFT *H2) ^<*l^* 7) 3$ ^e)s a?], *£#<H) tH$ 3*] 2:2 « «. *H ^ ^ i| a| *^(d 

intension) *t 44*1 -r 5U<H. 4# 4^4 ^3 2:3 ^ TFT2J "r Si 4. 

■»afo|o|B)- 7^)s| 2)cfl^- Nmax7> cli#eW$. £fe ^-g- sis. 7|5fr°lH TFT 21 *\)>4 

it€ 'FeVal 4<2. Nmax - 1 s| ^ H 3314 41 'Q'fe 1 - P4 % ?M4. 

44-M . P + Q = 1 °1 31. P = a + b / Gs4:a 3 2| 44 . 

£ 6a«fl^i 1 t Xl£ 44 £4 a + bfe Nmax -1 7)12} ^^^o| *H4?r ^e)» « 4°H AA°\ 

31. Gs-cr $5 « 0 M£o| 333 ^7]^ 4e^4. 

£ 5c4M t t Slfe 44 £4 4^/5 efl*] HUM cfl4 "g^* NN'°14 43 tftfs] °J3 4 4 

42} 3 311 '?-4°H4 7 <M14 t t SLSl4. H-d NN'4 'F-4°H4 13 3 3 3)7 r °l» -r Slfe 4 

£ 9 fe- -45 ° < 9 < 45 ° 4 €4. 

*H4 L°Ul #<>1 W«y °-S^h ^ cflsH 'nel-ol^^' 5, *H£ 

<2<i} tflfi] d)c|| 7iel Dfe 4£4 44 4-r 43H 3sH 4*4 44 1 * -r 514(5. 5a). 

D = (L + x) xcos 9 
x = W xtan 9 «14. 

D = (L + W tan 6 ) Xcos 9 = L cos 9 + W tan 9 cos 9 °1 j1. 
tan 9 cos 9 = sin 9 «| "S.. D# 4*1 
D = L cos 9 + W sin 9 o] cf . 

44^, A o v "-') ^1 Dfe -^Ela Jfl^ ^^2] *H L4 ^ W. ae|i ^^d NN'°)) cfl^v •=4«>lHer 
7} &o\ * Z\S. 9 D vl2| 44^ -t 514. 

1^1^ H o v *2] =17|# Gs4 « ««. ^Elit *fl"i Ml^ll i*5|fe 'HefolDlBl' ^Tfls] ajcfl -t« Nma 

x4 4?!, Nrnaxrr 4*4 ^<H| 214 °1 t 1 ^ ^ Si 4. 

Nmax = 1 (D/Gs). 

olvHiAi, ^ I 4*4 ^21^4. 

I (x) = 7 r # ^*^^r>x, x = , ?]2lsl -t(arbitrary number)°14. 

^. x7f 2°d Nmax = 2oH. x = 2.3^ "fl. Nmax = 3»1 ^7l| 4fe ^=r^* ° e v 514- 

5 6a H 6b# ti*^, a + b = D - (Nmax -1) xGs°l31, 
44*1. Sri 'P'£ 4*4 *5€ -r Sl4- 

P - (D - (Nmax -1) xGs)/ GsO|j1. 

Q = 1- P = 1 - (D - (Nmax - 1) xGs/ Gs) = (-D + Nmax xGs)/Gs4 €4. 

°1 A J4 «|El*t <33 Midlife Nmax 7H £fe Nmax -1 7flel 'H4°H2l' 1^^ ^^1^ -t" n v. Vo l -r 
515.^, o|f. H\yoz Aj. 7 | a^s]^ 4-t P21 l-el^oj sl4fe £cf. 

a) P = 0°J ^ * 
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«!^h <8«1 uJHfe- Nmax -1 7||S] 'H^ol^el' !3H t Nmax?} £#=g S*t<& 0°U. "K'H. 

^ElA xHti MHIfe Nmax -1 7fle] '?^oHej' ^Tflal £7.11^ ^ o|cf. 

b) 0<P<0.5°J 7 c)^ 

<3»E| o jflvij ^<3j 0)oq Nmax ?H2| 'HeWIel' l^f] 33]2) $4*2 Nmax -1 7)12) ^n] ^-y\ $4*} 

c) P = 0.59J ^-f 

l}]o)| Nmax 7)1°) 'HsM^aT 13% 3312] SJ-f-o] Nmax- 1 7)j2| 3 Tfl -^fr 

d) 0.5<P< 1°J 3* 

*fl^ MH Nmax 7)]<>1 'HeH"^' 33)2) ^f- 5.^ tj-f-oj Nmax -1 7flS] 3L#t * 

e) P = 19j 3-f 

°-»E|a *H£ ^ MH 'F-e^l D le|* 13 3 3 3)2] i)cfl^ Nmax-f 1°U. "1-eH ^ J?L *))£ <8 3 

MHHfe Nmax 7ll2) '«eH»1eT 13 H 3t)|2) ^ ojt}. 

°)h1# *te Pa] sHsL-w-Ei aj-^s) a7|7}Gs?J «}13 -Siejs* o|-§-*H TFT« *)W" "H. 

<33 <-H •HeH^el' 13% 3 3)2] ^ *}o)s ?Jtf «S Ml, Bife ^HM* u)|He)^ TFT 

c]±£i.\\o\ Lflaj TFT2| 5«ti<tf£ P = 0.5^1 3-f ?r ^B^. P = 0 P = 1*J 3-f7> ?r3 -f-r^Tr 3* 

°i -r- si 4. 

aem. 413 °)-8-$ *M TFT afaHMfe 2*E)a *1)^ 7)I°IF. «flfhgate metal)2) # 

ai 5£ fe tJai ai^ a | 313 nf^l 0.5. P = 0 £fe P = 1^1 <&7]7} -§-°)*r*l a iSSji 

^f?)M2) ^J8.£ TFT ^Ji*r^ Slfe P2) $fl?J 0 ^P S0.25 ££^r 0.75 <P < 1 

£ 7|^oj?_ bH -^ol^l ^j^^j H7| ^ »£$H cflsl-oj TFT» ^Tfl^Tm A^SIfe TFT -gTlH ^^-<H tl 
tj^-g. ^l^sl-H^ ^cl^ l^S} ^-g- ^A|t Slcf. 

fi = 0° 91 -t-^j 

±^/Hefl9j h 0 V^s] « o vs^o) NN'°fl cfl*H 92] ^£5. •H^olH^' ^ ^1 7> y\£o\*\ 

cn« <y«v^oi ?^s^e = o' °j ^^7} sa-i- ^ sa^(s. 7 C ), «>i «n, *«y# --r^ 'H^oi^cr ^ 

?fl7]- Q»Ela Afl ^ ^<3j<H| e *0 ° °U 3^1 al«^, '»e|-oH^' ^?flofl cflsH -r^!?P "*fl?icl 

e| (Secondary)' ^ ^1 n TFT ^<H| "l^lfe °i<H) 4ef TFT jicf d ^-ts^l^ *] 

7)| ^LKIt -r Sa«^. 

oim. A <M P« »-VeNlfe D = Lo) 51^(5. 8a. 8b), #7] Pfe ^ o}^ W 9 2j ^J-t 7 } ^qcf. o)a|). ^ 

P = (L - (Nmax -1) xGsVGs 

oN, «"E|Ji ifl^ cg^ q)^ Nmax -i 7 0o} 'nefo|o|ej' ^^2] 3^§- Qfe p + Q = lo|R&. 

Q = 1 - P = (1 - CL - (Nmax -1) xGs))/Gs = (-L + Nmax xGs)/Gso|cf. 
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?J H-/|7 r 2 jin<y 7 iJ^ (£ 9a) ^Ejo sfl^ vflo)] Slfe 'He|-«»H 3|' 1^^ ^cfl -"rfe 5°M, 

^<>i?i °-Se] a ^^(dimension) 13 U 37]fi]- »fi-^o| djsfo) <3jE|_a. *fl^ Ml^l i^'ii 
•ite>o|njc|' ^^j^j >3 74lsl -tfe 5»} 4<>H. °H) itr€- «}-!-& 0.5 c« 0.55.^1, o}e^ 7]?V £Efe- cl^#e|| 
oj AVo,] ^|^ S ) fe TFT 2] 5«a^-ft M-Siel^ ?!* H7fl ^ "r Sflcf. 
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£-1 £ 13 H H7| 2 ;aii4 4 ia\°\] cl)sH ofl E | u_ ifl^ ^ol^ 10 umSLS- (E 10a. -HI 10b). 13 37| 2 
d)*H "-^i 3 - *fl^ 33 M) •H] i^^lfe "HeW^er 13 U 3 313 -^7}- 51 sH-ol 13.*1. ^31 33-"- *\ 
#4 13U =1 7 N cil*foj, ^ 3)3. 7]^ EEfe- c]2^2lH 3"3 a.€-TFT7f §°J^ ^2} 'He}o]t>ja|' 333 7^ 
7ij# sH. 3<H5L 13U 371, ^, 13 U 3741s. <y$TFT^3°il Sl°Hfe #1$ 513-1- -7- 51 

£t 1 =r 514. #1. L = 10 /ill. Gs = 4 /ant! 3^. 0.5JL*). TFT ^3 f 513 1<HH 7f^ i+g 3^7} 

2 2l|ji|E|e^Il o)|3-t -t &4. 

133 H7|7l- oJjEUd xH<^ 7^ol£L4 3^°I|E 3"7| P# 44^ T=^£ 3 -§"43. 'F-4°M4 7J 

41 -4 ojjKi.u gjoii e^flsH. 7- <U4fe 5}^ s. Ua4 s. 1 ib«HMi a^-^-ii 5U4. 

£ 1 la4 Si 1 IbiiL-V-El *H1 1°) L = 4 cflaH 133 H7l7> 8 /an?] l^MI 343. 16 //ml 3-?- TFT 

f- 5133 #31 -r 3 ■§--§• 1 t 514. 

SHH 13 43 1& o|HH4 14 £ g^A) 3fi)^ Sfr^- ^l^V^o] ^) 1-& o»Elii *H1 313 1313 =171. 
»v^o) ola^l- 2:^01] cHaflA|5l TFT ^3 <Hl *1331 ^rfe 'H4°133' 131 3*117} 

l-p-sH ^a)- 4 b TFT 7l?i3 °il^^ t 1 SlJi. °1« il3el 51 A ^i- ^fe ^^1€- 13$ 3-3 

# 5^5K7i4. S c .fe TFT ^^1- A d7ll^ -7- SI 4. 

A J*M. 7)^ 3-o)l 27il^ 7Hcfl i^^o] ^^sife 3-f^U 3^^i fri*M, ^ 13?i 3^17} * 
■4^ cgai ^oi] isvsi 7 flAV^ ^ 5134 S <HM! t Si^ 2l3el TFT-t -7 °J4. 

^ v>^°il A l 3sl€ ^-§-°*l5.^ •H4 0 H^' 13^ 3t)1s) 7i-i:<H3 4^6*0° 1 3^s> e = 0 0 °A 3* 
ol) cjjsM. 1. 2. 3 ^ 4*11 13^ 371 fif ^Ela ^* P» ^l^M ofl^|^4. 
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ft t^Htr , ?.Bfo|D)Bj' ajcfi^ Nmax7> clifeflo] cJoH^ #*)| 7|# $H *E|a ifl^ ^o* 

MH! 'P' ?! Nmax- IS] 33 3 5.^1 $f- ( Q'ofl cflsyo} 4*4)3. cf#4 £uf. 

P = (D - (Nmax-1) *Gs)/Gs, Q = (-D + Nmax xG s )/Gs. 
D = L cos 9 + W sin 9 . 

Nmaxr L. W°] Afl^ °§<* vflofl £#4 -t 9i£ 'HaM^eT ^a] i]cH-t-. 

P = 1°J 'cJ-f . Q = 0°U £«J^S S^J-ttSJ-jI, 

0.75 < P < 1?! , 0 < Q < 0.25O1H 5<a^«- -f ^H. 
0.5 < P < 0.75°1 3-?-, 0.25 < Q < 0.5o| j1 SU^ft 4™^. 
P = 0.5°J 7 <J^. Q = 0.5S «4sM €4- 

4eH. ft 't^l 4^ *<]e^ Pat°fl 44 ^^l^°J *34M ^Ti)^ ^* TFT^l H2= 

t SU, °14fe H-e] 3?||7} ^aH^ 3-f°flfe TFT^l ^Eju °J^9i £±/H3l 0 J <3«j£l 3- g 

o) £Efe ntet *j&°.s*l t>3- 4£*l# ^^-t- <r $14. 

5£$, ft £^°1M aflag TFT* 4-g-4*r 34°l^9l *^S)«>J cM°1^2] J^o| ^of^J °>u}. 

=S-AJ(LCD) £fc 4V 7) g?) tftf ±*KEL)# 4&4fe 3°) 4 i y-*]44. 

ft 4ft TFTxr <8*-fr ^T,]?]. oj)e)h oj^ ^o)) £#j|J SJ-f-ofl cfl^ ^-4|o.S 

*fl*)-Sj£- TFT 7|^V £tt «|El «. nfle^A c1i#4ol Aj-S) -gOjAjA. oj- ^ 0)0.0] o| « E] 5| *}2| i?<sj 

A c!-i: t -t <U t- tJ^|§ ^^3} 1! TFT ^7)1^ -t Si 4. 

3?* 1. 

H2}o]Dje| ^Tfla] i)cfl^7} TFT 2) oJj^ u sfl^ <3«4 SM- P7> i\ is. S«£|°l. * 

t°l 0.57} «VVl 7 i-§: TFT-g- 

[*1 1] 

P = (D - (Nmax -1) xGsVGs 
D = L cos 9 + W sin 9 , 

Lft TFT2] ^E|»L sl]wi2) zjo], wfe TFT2] "JjEju. *fl^2l s.. 
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Nmaxu 7 d 0 l L. 

*oj w°J TFT 2] °J|E1 h sfl^ <g<« uflofl ^ net«Ha1 ^l^l 2KH-?-. 

Gs-cr 23 3 517}. 

e fc TFT Si ^&|2i a o v *^S} «o v ^°il tfl*H S4°H3 qnp\ 7\%o]q -45L-& 44\«4. 

2. 

A <M 433 U -Wr c]i#efl°l-?-°l| «l]*lslfeTFT-8- 433 ^3 €^ 

3?l 423 ^Bl^ ^ S}^ $H Hfl^s)^ TFT -8- 41=8 41 3 S- u 4 D -h 

#7| PA 0.75 o|^-ol7^4 HL£- 0.25 TFT-8- 423 41 3 £ ^ v 4. 

^T 1 * 5. 

A o V7 le4-'i5° ^e<45° ?] tft-8- 433 
l-sHI < U°H. 

A <M 23 3 H7|7} 0.2 to ojtfo] TFT-8- 433 ^elS «W. 

*ll l*cM Si°H. 

TFT 71 « Ml 2] 2 3 3=^1 ^ 271) oIajoi TFT^- 433 

A o v ?l Hel-ol^e) 23 3 ^ 7fl S} Nmax -17)|7VTFT2} «JjE)a qjofl sJ-f- Qfe §}7| ^. 2 j?, J£*ls)^ 

TFT-g- 433 tiel^ 

IN 2] 

Q = 1 - P. 

TFT 2) ^ElM *H£ ^3 MH1 i^-slfe ?.4<^Hel 233 3t)}2} 3)cfl-tfe sM^l 3il£ it^s|fc- TFT-8- 4 
33 ^4: 

H 31 

Nmax = \ (D/Gs). 
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o|7H*i, I <x)fe 4^ 3"r Six. x = °^S\S\ ^(arbitrary number)°)4. 
^T 1 "* 10. 

4 9*cMI *l°H. 

$7} Nmaxn 1 0>^q 10 * °1^ aW°J TFT-g- 413 
11. 

* 1*<H1 Si 0 !*!. 

e = 0 0 «9 A o v ?1 « *H^. 1°14 Nmax2l a] 7} 133 H7|7V s] TFT -8- 413 tJele «i"4. 
12. 

6 = 0° Hi. A <M 133 ^7)2} NmaxS) 3"7| *fl^ ^ 0 | 7 > S)fe TFT -g- 413 ^el£ 
3-?* 13. 

TFTS| °-»e|h z)o| 7 } 37]3j 3 i r«fl 0 ] Sj-g- ^3° 3. sV^TFT-8- 413 1^ ^ 4. 

3 W 14. 

^7| 4 2} -il a^o. afl *J £| TFT* 413 ^e]§ 4°t. 

%W 15. 

*ll 131M *l°H, 

313 ^el^ s\JL 7|?V 2M1 nflAlslfeTFT* 413 = 35 44 

D^-* 16. 

*fl 13*<H! Sl°H. 

#7) o4e| h 7jo|^ o.2 pn 4 A o Vo i TFT-g- 44. 

St 1 * 17. 

all 131H 214^1 , 

^-71 3$f]9| -t-7> 27)1 o)^o] TFT-g- 4 3 3 44. 
18. 

4 13*<MI SH4, 

#7| £3321 R7|fe 0.2 ;mi ol A o Vo J TFT-g- 413 ^IS- 44. 

HtF* 19. 

H2M»|el 13?i 3 71121 a|cfl-T-« itf* TFT 7l#2l «JjE|u. *fl^ ^^2) ^21 a 33 =lvM dl4 

°\ 3-7| 333 3 314 i|cH-t -171121 133°1 4*14fe ?le|-f « 4°)3 ^ el »l M-eH<>i*m. $ 7 ) 
«1 0.571- o(-ul 51^ s.^) o £ TFT-g- 413 44. 

20. 

•11 19*<H ^tt^H . 

A J7) 413 t^l£ 44£ cl^#«HM4°ll u«*l 5) fe- TFT-g- 413 44. 

St 1 * 21. 

n) 19^-ofl 
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*7| 433 7^- SIS flofl «fl^lslfeTFT-g- 423 

3?* 22. 

'fl 19*<H| 

*7] qgo] 0.75 4*°l7l4 ££fe 0.25 4*^ TFT -8- 433 ^a1€ **. 
23. 

'1| 19*<H Sl*H-M. 

*7) TFT si °-l£|.>A *H"g 347} 33U ^ 7 I 2 1 3-t a fl°J TFT-§- 433 § a***. 
24. 

all 19*<H| !U4 A 1. 

*7] 433 ^e]§ 44£ 333°l 33* **.£S 33* 5i°J TFT -8- 433 33^ ** 
'1| 1 9*°U Sl°H. 

A 0 > -7| 33 3 H7] 7> 0.2 tot 4*°J TFT -8- 433 IMS 

^t 1 * 26. 

'II 19*<H1 &»H. 

^7) 7^112] Jlcfl-^7)- 1 ifl^l 10 t 4H TFT-8- 433 -S^S 

3^* 27. 

7|| 19*<>I| 

*J-7l °J>E] h «||gs| 34fe 0.2 //in 4*3 TFT-8- 433 **• 
28. 

*7) 33 34 ^"4 2711 ol^j-o) TFT-8- 423 41 3 S **• 
^J-T 1 * 29. 

'11 l*. '11 13* Si-e- 'II 19* f 4^ * *4 413 33^ ^* 4-8 *fe OJ ie| D t E -?li TFT-B 4-8-* 5j* 
f^'ii *fe 444^. 

3^8- 30. 

'11 29*ofl 

^7) c|hVo| a.7]- ci^i-eflo] ci4o|^ BV5E*n 444^s 4-84tt 51°] 44°1^. 

3^*31. 

'11 30*^1 5144. 

^71 c|.t-I-cflol u|«M^fe °A*Z £4 **1<LCD) -fi-71 3*1 3* ;fc4(EL)3 4"M^. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



